What Is Claimed Is 



1 . A composition for inhibiting nucleic acid synthesis, comprising 
a nucleic acid inhibitor that is capable of binding or has affinity to an enzyme 
with polymerase activity. 



2. The composition of claim 1, wherein said nucleic acid inhibitor 
forms a hairpin or comprises a double stranded nucleic acid molecule. 



3. The composition off claim 1, wherein said binding or affinity of 
said nucleic acid inhibitor to saia enzyme is inhibited, reduced, substantially 
reduced, or eliminated undqr conditions for nucleic acid synthesis, 
amplification or sequencing. 



4. The composition of cl aim 1, wherein said nucleic acid inhibitor 
is capable of forming a complex with said enzyme. 



5. The composition of claim l, further comprising one or more 
enzymes having polymerase activity. 



6. The /<^)mposition of cl airn^ 5, wherein said enzyme is 
thermophilic. ^ 



7. / TKeNeerr^osition of claim 1, wherein said nucleic acid inhibitor 
is denatured or h^s reduced capacity to inhibit under conditions for nucleic 
acid synthesis, amplification or sequencing. 



/ 

8. The composition of claim- 5, wherein said enzyme having 
nucleic acid polymerase activity is selected from the group consisting of a 
DNA polymerase, an RNA polymerase and a reverse transcriptase. 
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9. The composition of claim a, wherein said DNA polymerase is 
selected from the group consisting of Taq, Tne, Tma, Pfu, VENT™, 
DEEP VENT™, KOD, Tfl, and Tth DISfA polymerases, and mutants, variants 
and derivatives thereof. 
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10. The composition of dlaim 8, wherein said reverse transcriptase 
is selected from the group consisting of M-MLV reverse transcriptase, RSV 
reverse transcriptase, AMV r^y^rse* transcriptase, RAV reverse transcriptase, 
MAV reverse transcriptase afa^T HIV reverse transcriptase, and mutants, 
variants and derivatives4here0T. 



1 1 . The composition of claim 8, wherein said reverse transcriptase 
is substantially reduced in RNase H activity. 
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A method for synthesi^ifig a nucleic acid molecule comprising: 
mixing at least orfe enzyme with polymerase activity with one 
or more nucleic acid inhibits of claim 1 and one or more templates; and 

incutetfing said mixture under conditions sufficient to 
synthesize one ofmore first nucleic acid molecules complementary to all or a 
portion ofsmd templates. 
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13. The method according to claim 12, wherein said mixing is 
accomplished under conditio™ to prevent nucleic acid synthesis and/or to 
allow binding of said mrdeic ^pid inhibitor to said enzyme with polymerase 
activity. 
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14. The method according to claim 12, wherein said synthesis of 
said first nucleic acid molecule is accomnjished under conditions sufficient to 
reduce the inhibitory affect of sailLrfucleic acid inhibitor, and/or to inhibit, 
reduce, substantially reduce, or ©finfinate binding of said nucleic acid inhibitor 
to said enzyme with polymerase activity. 
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15. The method according to clairnJ2, wherein said synthesis is 
accomplished in the presence of at least one component selected from the 
group consisting of one or njpre nucleotides, and one or more primers. 



16. The metlicrtraicording Ao claim 12, wherein said template is 
double stranded nucleic acid ntolecule. 
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1 7. The method of cftum 12, fukher comprising incubating said one 
or more first nucleic acid molecules unjidr conditions sufficient to make one or 
more second nucleic acid mole^es complementary to all or a portion of said 
first nucleic acid molecules. 



18. A nucleic acid molelule made according to the method of claim 



19. 
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A method for amplifying a nucleic agidtffolecule comprising: 
mixing at least one nucleio-aCic! inhibitor of claim 1 with one or 
ore enzymes with polymeras©-activity and one or more templates; and 

incu^atifig said mixture under conditions sufficient to amplify 
one or morg^iacleic acid molecules complementary to all or a portion of said 
temntefes. 
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20. The method according to c laim 19 , wherein said mixing is 
accomplished under conditier^McIer^to prevent nujLleic acid amplification 
and/or to allow binding of said |uciyc acid inhibitor to said enzyme with 
polymerase activity. 
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21. The method according to c ffim 19, ^wherein said amplifying is 
accomplished under conditions siW^ient to denature said nucleic acid 
inhibitor or reduce the ability ofj^iiffliibitor to inhibit amplification. 
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22. The method According to claim 19, wherein said amplifying is 
accomplished in the presen&e of at least one component selected from the 
group consisting of one or mqrejjjuckotides, and one or more primers. 

23. The method acqorjimg to claim 19, wherein said template is a 
double stranded nucleic acid 



24. A nucleic acidinplecule made according to the method of claim 



19. 




A method for sequencing suuicleic acid molecule, comprising: 
mixing at least one nucj^ic acid molecule to be sequenced with 
one or more nucleic acid inhibitor^of claim 1, one or more enzymes having 
polymerase activity, and one or afore terminating agents; 

incubating said mixture under conditions sufficient to 
synthesize a population of/molecules complementary to all or a portion of said 
molecules to be sequene^ed; and 

separating said pomflation to determine the nucleotide sequence of all or a 
portion of said n^mecule to be sequenced. 



26. The method according to claim 25, wherein said mixing is 
accomplished under conditiops-stfmcienq to prevent synthesis and/or to allow 
binding of said nucleic acm inhibitor to /aid enzyme with polymerase activity. 



27. The method accon 



Eo cltoim 25, wherein said synthesis is 



accomplished under conditions mffipient to denature said nucleic acid 
inhibitor and/or to reduce the inMKtfpry affect of said nucleic acid inhibitor. 
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28. The methid according to claim 25, wherein said synthesis is 
accomplished in<&^T5reIence JVf a t i eas t one component selected from the 
group consisting of one oAmj>fe nucleotides, and one or more primers. 



29. The me^ 



!5rcfiBg to claim 25, wherein said molecule to be 



sequenced is a double stranded nucleic acid molecule. 
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30. K kit for use in synthesis, yfimplification or sequencing of a 
nucleic acid molecule, said kit comprising one or more of the nucleic acid 
inhibitors of claim 1 . 
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31. The kit of clainj/ 30, further comprising one or more 
components selected from tfe^j^fbup consistmg^M one or more nucleotides, 
one or more DNA polymerases, one o£iriore reverse transcriptases, one or 
more suitable buffers, Hjp^or more primers and one or more terminating 
agents. 
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32. A method for amplifying a double stranded DNA molecule, 
comprising: 

providing a first aild second primer, wherein said first primer is 
complementary to a sequenceAvithin or at or near the 3' -termini of the first 
strand of said DNA molecule and said second primer is complementary to a 
sequence within or at or^near the 3' -termini of the second strand of said DNA 
molecule and one or mors nucleic acid inhibitors of claim 1, under conditions 
such that said inWbjrors prevent or inhibit nucleic acid synthesis; 

hybridizing said first primer to said first strand and said second 
primer to saicj/second strand to form hybridized molecules; 

incubating said hybridized molecules under conditions 
sufficient to allow synthesis of a third DNA molecule complementary to all or 
a portion of said first strand and a fourth DNA molecule complementary to all 
or ^portion of said second strand; 
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denaturing said firsK and third strand, and said second and 
fourth strands; and repeating (aVfo (c) or (d) one or more times. 



33. A methodof preparing cDNA from mRNA, comprising 

mixjrig one or more mRNA templates, one or more reverse 
transcriptases, aiid with one or more nucleic acid inhibitors of claim 1 ; and 

incubating said mixture under conditions sufficient to 
synthesize one or more cDNA molecules complementary to all or a portion of 
said templates. 



34. The method of claim 33, wherein said mixing is accomplished 
under conditions sufficient to prevent nucleic acid synthesis and/or allow 
binding of said nucleic acid inhibitor to said reverse transcriptase. 
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35. A method for inhibiting cfr preventing nucleic acid synthesis, 
amplification or sequencing comprising/ 

mixing one or more ni/cleic acid inhibitors of claim 1 with one 
or more enzymes having polymerase activity; and 

incubating said mixture under conditions sufficient to inhibit or 
prevent nucleic acid synthesisy&mplification and/or sequencing. 
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36. An oligonucleotide comprising a 5'- and a 3 '-portion, wherein 
said 3 '-portion comjfrisfcs )a series of contigupus^ deoxyribonucleotides or 
derivatives thereof arffd said S'-porti^j^comprises a series of contiguous 
ribonucleotides oyMAvatives^efcof and wherein all or a portion of said 3'- 
portion is dupable 6f base pairing to all or a portion of said 5 '-portion. 
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37. /The oligonucleotide according to claim 36, wherein said 5'- 
portion comprising ribonucleotides forms a 5 '-overhang? 
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38. The oligonucleotide according to claim 36, wherein said the 3'- 
most nucleotide comprises one or more modifications so as to be non- 
extendable. 



39. The oligonucleotide according to claim 38, wherein said 
modification is phosphorylation of the 3'-hyd/oxyl of the nucleotide. 



40. The oligonucleotide according to claim 36, wherein said, 
comprising one or more modifications sp as to be resistant to one or more 
nucleases. 



41. The oligonucleotide Recording to claim 40, wherein said 
modification is a phosphorothioate. 



42. The oligonucleotide according to claim 40, wherein said 
modification is a methylation of a hydroxy 1 group. 



43. A method of inhibiting a polymerase enzyme within a cell, 



comprising: 



introducine^nto a cell an oligonucleotide, said oligonucleotide 



comprising a 5'- and a/3' -portion, wherein said 3 '-portion comprises a series 
of contiguous deoxyribc^icleotides orjjerivatives thereof and said 5 '-portion 



comprises a senest 



fus ribonucleotides or derivatives thereof and 



wherein all or a portioiyof said 3'-portoin is capable of base pairing to all or a 
portion of said 5' -port/on; and 



causing the inhibition of the polymerase with said 



oligonucleotide. 



44. The method according to claim 43, wherein said 5 '-portion of 
said oligonucleotide comprising ribonucleotides forms a 5 '-overhang. 



-64— 

45. The method according to claim ^3, wherein said polymerase is 
a reverse transcriptase. 



46. The method according to claijfa 45, wherein said polymerase is 
HIV reverse transcriptase. 



47. A method of inhibiting replication of a virus, comprising: 

providing a virus, said vims comprising a reverse transcriptase 

and requiring activity of the reverse transcriptase for replication; 

contacting said reverse /transcriptase with an oligonucleotide 

that inhibits activity of said reverse transcriptase thereby inhibiting replication 

of said virus. 



48. The method according to claim 47, wherein said 
oligonucleotide comprises a 5'- and a 3 '-portion, wherein said 3 '-portion 
comprises a series of contiguous Jaeoxyribonucleotides or derivatives thereof 
and said 5 '-portion comprises Ik series of contiguous ribonucleotides or 
derivatives thereof and wherein ill or a portion of said 3 '-portion is capable of 
base pairing to all or a portion ot said 5 '-portion. 



49. The method apx>rding to claim 48, wherein said 5 '-portion 
comprising ribonucleotides/fprmB a 5 '-overhang. 



50. The mexho( 




claim 47, wherein said virus is a HIV. 



51. The metnod according to claim^47, wherein said contacting 
comprises introducing staid oligonucleotide into a cell. 



52. A metnod of treating a viral infection in a subject, comprising: 
administering to said subject a composition comprising an 
oligonucleotide comprising a 5'- and a 3 '-portion, wherein said 3 '-portion 
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comprises a series of contiguous deoxyribonucleoxides or derivatives thereof 
and said 5 '-portion comprises a series of contiguous ribonucleotides or 
derivatives thereof and wherein all or a portion of said 3 '-portion is capable of 
base pairing to all or a portion of said 5 '-portion. 

53. An oligonucleotide which binds or has affinity for one or more 
reverse transcriptases. / 

54. The oligonucleotide of claim 53 5 which comprises one or more 
ribonucleotides or derivatives thereof ana one or more deoxyribonucleotides 
or derivatives thereof. / 

55. The oligonucleotide of claim 53, wherein said oligonucleotide 
is resistant to degradation or digestion/ 

56. A method of inhibiting one or more reverse transcriptases 
comprising: / 

contacting a samp/e or a cell with one or more oligonucleotides 
which binds or has affinity for one or more reverse transcriptases causing said 
oligonucleotides to inhibit /the polymerase activity of said reverse 
transcriptases. / 

57. The m^tma of claim 56, wherein said oligonucleotide 
comprises one or/mdre modifieatiOnsto inhibit or prevent degradation or 
digestion of said oligonucleotide. 

58. A method of treating a viral infection in a subject comprising: 
administering to said subject an effective amount of the 

oligonucleotide of claim 53; and 

causing said oligonucleotide to inhibit or prevent said viral 
infection in said subject. 
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